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Abstract  
 
Discussion surrounds the question as to whether criteria for generalized anxiety disorder 
(GAD) should change, particularly in youth. This study examines the effects of possible 
criteria changes on GAD prevalence and clinical correlates. DSM-IV GAD was assessed 
using the M-CIDI in a community sample of adolescents and young adults. Diagnostic 
thresholds were modified in two age spans (9-20 and 21-34 years) using a person-by-year data 
file (N = 38,534 cases). Relaxing the duration or excessiveness criteria led to the most 
pronounced changes in GAD prevalence, while relaxing frequency, uncontrollability, or 
associated-symptom criteria had smaller effects. A lower duration requirement increased rates 
more in older than younger age spans. Opposite effects occurred for changes in associated-
symptoms or clinicalsignificance criteria. Broader GAD definitions identified cases in both 
age spans that appeared mostly milder than DSM-IV cases but that still differed from non-
GAD cases in various clinical factors and validators. Developmental aspects require stronger 
consideration in future diagnostic systems.   
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1. Introduction  
 
The diagnosis of generalized anxiety disorder (GAD) has been surrounded by controversy. 
Diagnostic criteria have evolved with each DSM revision, based on efforts to distinguish 
GAD from normal stress reactions and other disorders as well as to improve reliability 
(Brown et al., 1994; Brown et al., 2001).  
 
DSM-III (APA, 1980) defined GAD as “generalized, persistent anxiety of at least 1month 
duration” accompanied by an unspecified number of various other symptoms. In DSM-III-R 
(APA, 1987) “unrealistic and excessive anxiety and worry (apprehensive expectation) about 
two ormore life circumstances” was defined as the core feature of the disorder. The required 
durationwas increased to 6months, and the number of associated symptoms was specified (six 
out of 18 from motor tension, autonomic and/or vigilance clusters). DSM-IV (APA, 1994) 
made further changes by requiring anxiety and worry (apprehensive expectation) about a 
number of events or activities to be “excessive” and “difficult to control”. Autonomic 
symptoms were deleted from the criteria leaving six hypervigilance/tension symptoms of 
which at least three were required for diagnosis (one for youth). As for other disorders in 
DSM-IV, the GAD diagnosis required clinical significance as demonstrated by impairment or 
distress.  
 
Recent epidemiological research suggests that the DSM-IV GAD definition may fail to 
identify a number of patients with clinically significant anxiety and worry. This suggestion is 
based on analyses varying the threshold for GAD ‘caseness’ as defined by the DSM 
diagnostic criteria. In individuals with high levels of anxiety and worry, failure to meet the 6-
month duration criterion is the most frequent reason for not reaching the DSM-IV diagnostic 
threshold (Carter et al., 2001; Hoyer et al., 2002; Ruscio et al., 2007). Compared to 
individuals with six-month duration of symptoms, those with shorter duration are similar in 
terms of many clinical features such as associated symptoms, age-of-onset, or impairment 
(Bienvenu et al., 1998; Kessler et al., 2005b; Lee et al., 2009; Wittchen et al., 2002b). This is 
relevant given findings that unreliability in the determination of the duration criterion largely 
compromises overall retest-reliability for GAD (Wittchen et al., 1998a).  
 
The ‘excessiveness’ criterion is controversial due to imprecision in the definition (Ruscio et 
al., 2005), which also seems to contribute to diminished reliability (Wittchen et al., 1995). 
However, the excessiveness criterion identifies a unique group of patients in terms of age-of-
onset, persistence, and comorbidity (Ruscio et al., 2005).  There is little data on the 
‘uncontrollability’ criterion (Andrews et al., 2010). Some research has shown specificity of 
this criterion in GAD (Hoyer et al., 2002; Hoyer et al., 2001) with some indication for a GAD 
gradient as evidenced by fairly high rates of uncontrollability in high trait worriers or 
subthreshold GAD cases (Hoyer et al., 2002; Ruscio, 2002).While retaining the associated 
hypervigilance/tension symptoms from DSM-III-R in DSM-IV had some empirical support 
(Marten et al., 1993), the range and required number of associated symptoms had not been 
evaluated systematically. Recent research suggests that GADis usually associated with more 
than just three out of the six DSM-IV symptoms (Beesdo, 2006; Brown et al., 1995; Carter et 
al., 2001).  
 
In preparation for DSM-5, GAD criteria are in need of scrutiny. As part of such an 
examination, it might be particularly helpful to compare characteristics among individuals 
meeting the current DSM-IV GAD definition, relative to other definitions, in terms of various 
clinical factors. Indications for a GAD continuum (e.g. Ruscio et al., 2001) justify the search 
for different diagnostic thresholds by considering the impact of different criteria on 
prevalence and key correlates (Ruscio, 2009). Consideration of a range of ‘validators’ has 
been promoted (Regier et al., 2009).  
 
It is particularly important to perform such examinations in youth given that DSM-IV applies 
different definitions of GAD in youth and adults. This difference reflects the fact that DSM-
III-R had labeled youth with persistent worries or concerns and associated symptoms as 
suffering from Overanxious Disorder (OAD). In clinical samples, excellent overlap between 
DSM-III-R OAD and DSM-IV GAD was found (Kendall and Warman, 1996; Tracey et al., 
1997). Moreover, evidence supported the decision in DSM-IV to use lower symptom 
thresholds for youth relative to adult GAD (Tracey et al., 1997). Nevertheless, epidemiologic 
data raise questions about applications of DSM-IV GAD definition for youth based on 
findings on prevalence (lower for GAD than OAD), onset (later for GAD than OAD), and 
longitudinal course (lack of associations between OAD and later GAD) (Beesdo et al., 2009; 
Beesdo et al., 2010; Bittner et al., 2007; Cohen et al., 1993; Kessler et al., 2005a; Pine et al., 
1998; Velez et al., 1989). Specifically, it remains unclear the degree to which changes to the 
current DSM-IV GAD definition would uniquely affect diagnosis among youth and adults. 
The current study addresses these issues in a prospective-longitudinal community study 
among adolescents and young adults.  
 
 
2. Methods  
 
2.1. Sample  
 
The prospective-longitudinal Early Developmental Stages of Psychopathology (EDSP) study 
assessed mental disorders and risk factors in a representative population sample of 
adolescents and young adults (Lieb et al., 2000; Wittchen et al., 1998c). The sample was 
randomly drawn from government registries in Munich, Germany. The study emphasized 
development by sampling 14-15- year-old individuals at twice the probability and 22-24-year-
old individuals at half the probability of 16-21-year-old individuals. Sample weights account 
for this in the subsequent analyses.  
 
N = 3021 interviews were conducted at baseline (age range 14-24 years); the response rate 
(RR) was 70.9%. At T1 (1.2-2.1 years after baseline), N = 1228 interviews were conducted 
among subjects aged 14-17 at baseline (RR = 88.0%). At T2, N = 2548 of the total baseline 
sample were interviewed (84.3%, 2.8-4.1 years after baseline); N = 2210 at T3 (RR = 73.2%; 
7.3-10.6 years after baseline). There was no evidence for selective attrition from baseline to 
10-year follow-up for GAD (OR = 0.9, 95% CI: 0.5-1.9, p = .81).  
 
The investigation was carried out in accordance with the Declaration of Helsinki. All 
participants provided written informed consent (for respondents aged 18 years and younger 
parental consent was provided) after the nature of the procedures had been fully explained. 
The EDSP program has been approved by the Ethics Committee of the Medical Faculty of the 
Technische Universitaet Dresden (No: EK-13811).  
 
2.2. Diagnostic assessment  
 
Face-to-face interviews were conducted by trained clinical interviewers using the computer-
assisted Munich-Composite International Diagnostic Interview (DIA-X/M-CIDI) (Wittchen 
and Pfister, 1997). The DIA-X/M-CIDI allows the assessment of symptoms, syndromes, and 
diagnoses of 48 mental disorders according to the DSM-IV criteria and the collection of data 
on onset, duration, severity, and psychosocial impairment. At baseline, the lifetime version of 
the DIA-X/M-CIDI was used; at each follow-up the interval version.  
 
Test-retest reliability and validity of the DIA-X/M-CIDI diagnoses have been previously 
reported to range from fair to good (Reed et al., 1998; Wittchen et al., 1998b). The test-retest 
reliability for GAD was k = 0.45 (Wittchen et al., 1998a). Inconsistencies in GAD were 
mainly due to different responses in regard to the 6-month time duration; retest-reliability of 
the GAD stem question asking for anxiety/worry of one month or more, however, was good 
and in the range of other disorders (k = 0.70). Concordant validity of any M-CIDI anxiety 
diagnosis including GAD compared to independent clinical consensus diagnoses by treating 
physicians was estimated with k = 0.79 (Reed et al., 1998). Age-of-onset reliability is also 
established with an intra class correlation of 0.97 for GAD (Wittchen et al., 1998a; Wittchen 
et al., 1999).  
 
2.2.1. Assessment of GAD  
 
The M-CIDI/GAD section starts with a screening question: “Now I want to ask you about 
longer periods of feeling worried, tense or anxious. Have you ever had a period of a month or 
more when most of the time you felt worried, tense, or anxious about everyday problems?” 
The entire section was skipped if the respondent answered no; else the respondents were 
asked to report the longest period that they felt worried followed by questions assessing all 
DSM-IV criteria for GAD (at baseline among those with at least three months of worrying 
only). Onset was assessed at the end of the section by asking when the first time was that they 
were anxious and worried over several months. Recency was assessed by asking “When was 
the last time you felt anxious, tense or worried often or most of the time for a period of 4 
weeks or more?” For respondents reporting that onset/recency occurred “within the past 2 
weeks” to “within the past 6-12 months”, the age at interview was used; respondents reporting 
onset/recency “more than 12 months ago” were asked how old they were then.  
 
For the present analysis, the exclusion criteria for GAD were not applied, following 
procedures in prior studies (Beesdo et al., 2010; Carter et al., 2001; Ruscio et al., 2007). To 
examine effects of each criterion change, each specific criterion was systematically varied to 
create unique definitions. Cases meeting criteria for these alternative definitions then were 
compared to cases meeting DSM-IV criteria, while applying the same GAD criteria at all 
ages, including 3 associated symptoms, and to non-cases (no DSM-IV or subthreshold GAD). 
Specifically, the duration (criterion A-1) was relaxed from six to three months (1- or 2-month 
GAD was not considered because it was not assessed at baseline). Associated symptoms 
(criterion C) were eased from at least three to at least one symptom (following the DSM-IV 
rule for GAD in children).Worrying more days than not (criterion A-2), excessiveness 
(criterion A-3), uncontrollable worries (criterion B), and clinical significance (criterion E) 
were relaxed by skipping them.  
 
2.2.2. Assessment of other mental disorders  
 
Following DSM-IV/M-CIDI diagnoses were used to analyze comorbidity among subjects 
with different GAD definitions: Any other anxiety disorder (panic disorder, agoraphobia, 
social phobia, specific phobia, obsessive-compulsive disorder), any depressive disorder 
(major depression, dysthymia), and any substance use disorder (alcohol or illicit drug 
abuse/dependence).  
 
2.3. Other measures  
 
Help-seeking was assessed at the end of each DIA-X/M-CIDI interview by asking 
respondents if they have ever (baseline) or since the last interview (follow-up assessments) 
contacted a medical doctor or another health professional due to psychological problems. 
Persistence of GAD was defined using age-of-onset and age-of-recency information of the 
respective assessment for all cases that reported at least some GAD symptoms. The score 
ranges between 0 and 1 and reflects the proportion of years spent with symptoms since first 
onset of the condition.  
 
Based on prior findings (Beesdo et al., 2010; Goldberg, 2008; Hettema, 2008; Kessler et al., 
2008; Moffitt et al., 2007) the following measures were used as “validators” for GAD:  
 
Parental psychopathology. As previously reported (Beesdo et al., 2010; Lieb et al., 2002), 
parental diagnoses were based on two sources: (1) direct information from parent interviews 
(DIA-X/MCIDI) at T1/T3 and (2) family history information as assessed from the offspring at 
T0/T2/T3 using a modified version of the Family-History- Research-Diagnostic-Criteria 
(Merikangas et al., 1998) as a model. Parental disorders were aggregated using a priority 
hierarchy: First, direct information from T1/T3 was used if available, followed by T3 family 
history reports, then T2 family history reports, and last T0 family history reports. In the 
current paper, we consider the following parental disorders: GAD (irrespective of 
comorbidity), other anxiety disorders (specific phobia, social phobia, agoraphobia, panic 
disorder), depressive disorders (major depression, dysthymia) and substance-use disorders 
(alcohol and illicit drug abuse/dependence), whereby the latter three groups exclude cases 
with GAD.  
 
Temperament/personality. The German version of the Retrospective Self-Report of Inhibition 
(RSRI, Reznick et al., 1992) was used at baseline to assess “Behavioral Inhibition (BI)”, 
defined as consistent restraint in response to both social and nonsocial situations. The 
psychometric properties of the German RSRI were found to be comparable to those of the 
English version (Rohrbacher et al., 2008).  
 
The German Version of the 100-item Tridimensional Personality Questionnaire (TPQ, 
Weyers et al., 1995) was used at T3 to assess 11 subscales, loading on three distinct 
dimensions: novelty seeking, reward dependence and harm avoidance (Cloninger, 1987a; b). 
Reliability and construct validity of the German Version indicate sufficient psychometric 
properties (Weyers et al., 1995). Environmental factors. Early adversity was reflected by 
separation events and/or trauma before the age of 10. Early separation events were assessed at 
baseline within the family history section of the DIA-X/M-CIDI and included death of parent 
and separation/divorce of parents. Exposure to trauma was assessed within the DIA-X/M-
CIDI section on posttraumatic stress disorder at baseline using a list of 10 specified events 
(e.g. physical threat/violence, rape, serious accident) and one open question on any other 
traumatic event. Consistent with the DSM-IV A2 criterion, only “qualified” traumas were 
considered, i.e. respondents reported intense fear, helplessness, or horror when experiencing 
the traumatic event.  
 
Ninety-one different life events and conditions in 11 role areas including e.g. 
school/education, family, social contacts, and living circumstances, were assessed with the 
Munich Event List (MEL, Maier-Diewald et al., 1983). At baseline, the years 1990-1995 were 
covered, at T2 1995-1998, and at T3 1998-2004. The weighted total life event scores were 
used herein. Individual items were first weighted according to expert ratings and then 
combined to form an index (Friis et al., 2002).  
 
2.4. Statistical analyses  
 
Accounting for the ‘waxing and waning’ nature of disorder symptomatology over time 
(Wittchen et al., 2000), a person-byyear- of-age data file was created. This file indicated the 
years of age during which a disorder was ‘active’, considering the various thresholds, and this 
filewas used to conduct analyses in specific age spans (youth vs. young adulthood). The 
person-by-year-of-age data file contained one row in the data set for each age-year of life of a 
subject, spanning the 5 years before baseline until the age at the last completed assessment. 
Only information up to 5 years before baseline assessment was included to reduce bias in 
recall of past history. With this approach, each person generated multiple “cases”. For 
instance, a participant aged 17 at T0 and 27 at last assessment contributed 16 (5 +11) person-
by-year rows, from ages 12 through 27, to the data set, representing his respective GAD status 
(depending on which criteria were used) at each of these 16 ages. Overall, data from 3021 
participants were transformed into a data set with a total of 38,534 person-by-year-of-age data 
rows, with variables being correlated within individuals (see below). Note that a total of 9007 
interviews were completed at the four assessments (3021 + 1228 + 2548 + 2210). With Nc = 
38,534 person-by-year cases this means that on average 4.3 retrospective years of age are 
covered by one assessment. Age here ranged from 9 to 34 years.  
 
Age-of-onset and age-of-recency information were used to code which person met the 
respective applied GAD criteria during which year of age; that is, the interval defined by age-
of-onset and age-of-recency in that person had to include the respective year. In the example 
above, if, in a particular person, the onset age for a definition of GAD was 15 and the recency 
age was 17, a “zero” would be coded in each data row for age years 12 through 14. A “one” 
would then be coded at ages 15 through 17, and a “zero” again at ages 18 through 27. Thus, 
this person counts 3 times as GAD case of a particular definition and 13 times as non-case. 
This is the data pattern that one would (in the absence of recall bias) expect when conducting 
16 subsequent cross-sectional studies each addressing the presence/absence of the disorder in 
the respective year of age. When putting the information from different assessment waves 
together in this manner, the information for the interval between prior assessment and 
respective assessment was used. In the example, T0 information was used to cover the ages 12 
through 17, T1 information was used for ages 18 and 19 (if the person was 19 years at T1), T2 
information was used for ages 20-22 (if the person was 22 years at T2), and T3 information 
was used for ages 23 through 27. In this way, persons reporting GAD at more than one 
assessment were coded according to the respectively reported GAD status at the respective 
ages. Thus, in contrast to a more conventional person-level data file, our person-by-year of 
age data file considered the potential heterogeneity in GAD expression within persons over 
time.  
 
Analyses were then conducted in the total sample (9-34 years) and e referring to substantive 
questions as proposed by the DSM-IV (different GAD criteria in youth vs. adults) e in two 
different age spans that reflect developmental phases for late childhood/adolescence (9-20 
years; unweighted Nc = 22426, weighted Nc = 18785) and early adulthood (21-34 years, 
unweighted Nc=16108,weighted Nc = 19836). We did not adjust the significance level (p < 
.05) for multiple testing since a) our aim in this work is to provide explorative analyses 
creating hypotheses and stimulating further research, b) different age spans were used 
following assumptions in DSM-IV, and c) we did not want to penalize the analyses in one age 
span by analyzing another age span.  
 
Data and results (%, ratios, statistical inference) were weighted by sex, age and geographic 
location at baseline to match the distribution of the sampling frame on the level of the person 
(Lieb et al., 2000) and then applied to all person-by-year of age cases per person; number of 
cases (Nc, nc) are reported unweighted. Scores (behavioral inhibition, personality scales, life 
event index) were standardized (M = 0; SD = 1). The Stata Software package 10.1 (Stata 
Corp, 2009) was used for all calculations. Confidence intervals (95% CI) and p-values were 
calculated robustly against both weighting and correlations between person-by-year of age 
cases within persons. The corresponding sandwich estimator of variance in regressions 
assumes that observations are independent across respondents but allows for dependencies 
within respondents (Royall, 1986). This ensures valid statistical inference for multiple 
dependent cases per person. Associations in terms of Odds Ratios (OR) were revealed from 
logistic regression analyses. Statistical significance was evaluated at the p < .05 level.  
 
 
3. Results  
 
3.1. The prevalence of GAD per person-year as a function of threshold level and age  
 
The first analysis used adult DSM-IV GAD criteria in all individuals, regardless of current 
age (that ranged from 9-34). Thus, the definition required at least three out of six associated 
symptoms even in the young, a stricter definition than in DSM-IV. In this analysis, the 
prevalence of DSM-IV GAD in the total person-by-year data set (which generates data 
comparable to 12-month prevalence rates derived from cross-sectional epidemiological 
investigations) was 0.60% (nc = 190). The prevalence was significantly higher in the older 
age span (0.76%, nc = 120 from ages 21-34) relative to the younger age span (0.44%, nc = 70 
from ages 9-20; OR = 1.7, 95% CI: 1.2-2.4) and higher in females (0.79%, nc = 122) than in 
males (0.42%, nc = 68; OR = 1.9, 95% CI: 1.3-2.6).  
 
Many potential GAD cases (1.0%, nc = 375 of the total data-by-year data set) fell below the 
DSM-IV-threshold by one criterion; a further 1.0% (nc = 299), 0.32% (nc = 106), and 0.23% 
(nc = 76) by two, three, and four criteria respectively. Focusing on the subgroup of cases that 
were just one criterion short (nc = 375, Fig. 1), 60.2% were not diagnosed due to duration and 
27.0% did not endorse excessiveness. Interestingly, older cases were more likely than younger 
cases to fall below DSM-IV-threshold due to insufficient duration. Vice versa, younger cases 
were more likely than older cases to fall below diagnostic threshold because they endorsed 
fewer than three associated symptoms or because they failed to report clinical significance 
criteria.  
 
Consistent with these observations, broadening the DSM-IV GAD definition resulted in 
varying prevalence increases in the total person-by-year file (Nc = 38,534) based on number 
and type of diagnostic criteria relaxed (Table 1). Focusing on one relaxed criterion, GAD 
rates in the total sample increased by 60.0%when duration was required to be only three 
months and by 46.7% when anxiety was not required to be excessive. The rate of GAD more 
than doubled when both these criteria were relaxed simultaneously. Considerably smaller 
prevalence increases occurred for other definitions varying one or two criteria.1  
 
Importantly, the varying prevalence increases were partly age-dependent. Greater percentage 
changes were found in the older age span when broadening the duration criterion. Vice versa, 
smaller percentage changes in higher age occurred for the associated symptom and clinical 
significance criteria. Irrespective of which GAD criterion was relaxed, however, significantly 
higher GAD rates were found consistently in the older age span compared to the younger age 
span.  
 
In the DSM, each diagnostic criterion is assumed to contribute significantly toward diagnosis. 
The frequency, uncontrollability, and symptom criteria were rarely the reason for non-
diagnosis if individuals were short just one criterion. This raises questions on the degree to 
which these criteria are ‘necessary’ or are redundant with other criteria. Table 2 shows the 
associations between all of the GAD criteria among all cases reporting at least three months of 
worrying (no further criteria necessarily required; nc = 739). In the total sample, highest 
associations were found between the uncontrollability and the excessiveness criterion (OR = 
5.3). Thus, one could ask whether a worry can be excessive but still controllable; this was rare 
in our data set (8.9% of those with three month long excessive worry, 4.4% of those meeting 
                                                 
1 Note: For subthreshold GAD with 2 relaxed criteria, combinations refer only to criteria with larger case 
numbers omitting “A-2: worrying more days than not” and “B: uncontrollability”.  
all other GAD criteria). Some more cases (37.7% of those with 3 month long worry; 31.5% of 
those meeting all other GAD criteria) rated their worry as uncontrollable but not excessive. 
Analyses by age revealed that the excessiveness-uncontrollability association was found in 
both age spans but was particularly pronounced in the young. In the older age span, frequency 
and uncontrollability showed the strongest association.  
 
3.2. Clinical factors and validators  
 
Clinical factors and validators are first examined for DSM-IV GAD relative to all other 
individuals (subthreshold and non-cases), followed by comparisons of subthreshold cases to 
DSM-IV cases and to non-cases. Because relaxing the frequency and/or uncontrollability 
criteria identified few cases (compare Fig. 1 and Table 1), due to power, the subsequent 
analyses consider only subthreshold definitions with one or two of the following criteria 
relaxed: duration, excessiveness, associated symptoms and clinical significance. To explore 
developmental effects, analyses in the total sample are followed by results in the two age 
spans (Tables available upon request).  
 
3.2.1. Comorbidity  
 
DSM-IV GAD was associated with comorbidity. 90.7% of cases that met full GAD criteria 
(same criteria applied at all ages) manifested comorbidity with at least one other DSM-IV 
disorder, compared to only 23.6% of all other individuals, reflecting high same-year 
associations (OR = 31.0, 95% CI: 18.8-51.2). Other anxiety disorders were the most 
frequently observed comorbid condition (58.0% vs. 11.5%, OR = 10.3, 95% CI: 7.4-14.5) 
followed by depressive disorders (45.4% vs. 6.0%, OR = 11.7, 95% CI: 8.3-16.5) and then 
substance use disorders (30.1% vs. 10.4%, OR = 5.0, 95% CI: 3.6-7.1). Associations were 
also significant in both age spans.  
 
Compared to cases meeting full DSM-IV GAD criteria, comorbidity with ‘any’ disorder was 
significantly lower in cases identified by relaxing only one or two criteria (see OR1 in Table 
3). For the specific anxiety, depressive, and substance use disorder groups, however, 
significance was more consistently indicated only when relaxing at least two criteria.  
 
Although for many subthreshold GAD definitions, cases thereby identified manifested lower 
comorbidity than full-criteria DSM-IV GAD cases, anxiety, depressive and substance use 
disorders typically still were occurring more frequently in those subthreshold cases compared 
to non-GAD cases (see OR2 in Table 3). Performing the same analysis in the two different 
age spans generally revealed similar findings (results available upon request).  
 
3.2.2. Help-seeking  
 
Cases that met full DSM-IV GAD criteria sought help more often (64.4%; OR = 11.9, 95% 
CI: 8.3-17.1) compared to those with either subthreshold or no GAD (12.4%). Relative to 
DSM-IV GAD cases, helpseeking rates were not significantly lower in subthreshold cases 
with only one less criterion. When relaxing two criteria, however, some significant reductions 
were found (duration ≥3 months and excessiveness: OR = 0.6, 95% CI: 0.4-0.9; excessiveness 
and clinical significance: OR = 0.5, 95% CI: 0.3-0.9). Yet, compared to cases without 
subthreshold or DSM-IV GAD, cases with subthreshold GAD alone still showed -despite to a 
lesser extent- significant associations with help-seeking. These associations occurred similarly 
in both age spans with the exception that older cases without clinical significance did not 
reveal a significantly higher help-seeking rate than non-cases. This contrasts with young cases 
without clinical significance that did seek help significantly more often than non-cases (OR = 
7.8, CI: 1.7-36.2) (and similarly often as DSM-IV cases: OR = 0.8, CI: 0.2-4.3).  
 
3.2.3. Persistence  
 
Cases that met full diagnostic criteria for DSM-IV GAD are characterized by persistent GAD 
symptoms. For such cases, in the total sample, more than half of the time observed since onset 
of the condition was spent with symptoms (percent time: M = 0.53, SD = 0.31). When the 
same criteria were applied at all ages requiring at least three associated physical symptoms 
also in the young, persistence tended to be similar in both ages (9-20 years: M = 0.52, SD = 
0.26; 21-34 years: M = 0.54, SD = 0.33).  
 
In the total sample, subthreshold GAD cases identified by one or two relaxed criteria showed 
significantly lower persistence (Range M: 0.26-0.48) compared to DSM-IV cases in all 
instances. A noteworthy exception was the associated symptom criterion where, persistence 
significantly increased when the GAD definition was relaxed by one criterion (M = 0.72). 
Interestingly, this increase in persistence was due to high persistence in the older age span 
(M= 0.95), while in the younger age span persistence was similar to that for cases with DSM-
IV GAD (M = 0.48). Other subthreshold definitions generally resulted in lower persistence 
compared to DSM-IV GAD in both age spans.  
 
3.2.4. Predictors/validators  
 
Similar to a previous report (Beesdo et al., 2010), full DSM-IV GAD was associated with 
parental disorders, with temperament/ personality characteristics, and environmental risks 
(Table 4). Focusing on age span differences in associations, some notable findings emerged e 
as also indicated by significant interactions: The association for parental GAD was 
significantly higher in the older age span; the reverse was found for parental depressive and 
substance use disorders and behavioral inhibition.  
 
Most subthreshold GAD definitions identified cases with more benign risk-factor 
constellations compared to DSM-IV GAD (see OR1 in Table 5). However, relative to non-
GAD cases, individuals with subthreshold GAD frequently still exhibited significant 
associations with important predictors of GAD (see OR2 in Table 5). Similar findings 
occurred in both age spans (results available upon request).  
 
Some exceptional findings shall be highlighted: First, regarding parental GAD and early 
adversity, subthreshold definitions of GAD by and large identified cases not differing from 
DSM-IV GAD. Of note, not only older but also younger cases identified through most of the 
subthreshold GAD definitions revealed associations with parental GAD when compared to 
non-cases. Cases identified by relaxing the associated symptom and clinical significance 
criteria were not associated with parental GAD specifically but with parental anxiety 
disorders more broadly. Second, although most of the associations were revealed in both age 
spans, some significant interactions with age were found, most consistently with regard to 
parental substance use disorder and reward dependence (higher associations in the older age 
span for some subthreshold definitions relaxing excessiveness compared to non-cases) as well 
as behavioral inhibition (higher associations in younger age span for all subthreshold 
definitions not relaxing excessiveness). Interestingly, when only clinical significance was 
omitted, younger cases revealed significantly higher reward dependence and older cases lower 
harm avoidance. Third, some subthreshold GAD definitions with relaxed duration and/or 
excessiveness revealed more favorable results with regard to novelty seeking in GAD 
compared to non-GAD cases. These counterintuitive findings are due to cases from the older 
age span.  
 
 
4. Discussion  
 
In light of the forthcoming DSM revision, systematic examinations of diagnostic criteria are 
needed, particularly in GAD, given controversies on its diagnostic categorization (Beesdo et 
al., 2010; Mennin et al., 2008) and past criteria changes. In addition to broader appraisals of 
DSM-IV GAD criteria (Andrews et al., 2010), specific questions arise regarding 
developmental aspects: Are the current diagnostic criteria for GAD too strict particularly for 
youth? Is there supporting evidence for different criteria in youth and adults?  
 
Two major findings emerged from the current analyses, conducted in adolescents and young 
adults, reporting on GAD symptoms between the ages of nine and 34 years. In this sample, 
relaxing the duration and excessiveness criteria led to the most pronounced increases in GAD 
prevalence, while relaxing frequency, uncontrollability, and associated symptom criteria had 
less effect. Importantly, the effects of criteria changes were age-dependent: while a lower 
duration requirement increased rates more in the older (21-34 years) than the younger (9-20 
years) age span, proportionally more younger than older cases were diagnosed when only one 
and not three physical symptoms were required or when clinical significance was omitted. 
Second, relative to full-criteria cases, cases identified only with broader GAD definitions in 
both age spans were frequently of milder severity, less persistent, and less strongly associated 
with clinical validators. Yet, subthreshold cases generally still differed from non-GAD cases 
in a range of important, clinically relevant factors.  
 
Before discussing these findings’ implications, potential limitations should be considered. 
First, a person-by-year data file was created, using retrospective age-of-onset and age-of-
recency information; this approach is subject to recall bias. However, this procedure still was 
able to capture the ‘waxing and waning’ nature of GAD expressions. Second, some analyses 
were based on small case numbers, and replication is needed in larger samples. Third, the 
youngest individuals were aged 14; retrospective information was only considered for ages as 
low as 9 years to limit recall bias. Our findings, thus, cannot be generalized to younger 
children. Studies covering broader age ranges are needed. Fourth, this study performed many 
comparisons, possibly inflating risk of Type I errors. We did not correct for multiple tests 
because our analysis was exploratory and to prevent penalizing findings in different age spans 
that were chosen following assumptions in DSM-IV. Moreover, prior research supports 
independent hypotheses for many of the analyses, making such corrections overly 
conservative. Fifth, the imperfect retest-reliability of the GAD DSM-IV/M-CIDI diagnosis 
should be noted. Given that disagreements were shown to be mainly due to the mandatory 6-
month duration and given that reliability of the GAD stem question was good (Wittchen et al., 
1998a), our findings in broader GAD definitions, particularly in the large group with lower 
time duration, are likely to be based on reliably identified cases. However, uncertainty 
remains as to whether these new cases are truly new, shorter duration cases or cases of longer 
duration misspecified due to poor retrospective recall. Sixth, consistent with other studies 
(Beesdo et al., 2010; Carter et al., 2001; Ruscio et al., 2007), diagnostic exclusion rules for 
GAD were not applied. Other research evidences little impact of exclusion criteria on GAD 
prevalence rates (Carter et al., 2001), and even GAD in the absence of comorbidity is 
characterized by functional impairments and disabilities (Wittchen et al., 2002a). Thus 
artificial comorbidity e if any e may have had only limited impact on our findings. Seventh, as 
data to generate diagnoses of OAD were not collected, we were unable to identify how many 
‘missed’ GAD cases would have been diagnosed using OAD criteria. Eighth, our findings are 
based on data from a community study which is not bound to selection bias. Other 
conclusions may emerge from clinical samples.  
 
Given the limitations of this exploratory study, results must be viewed with some caution, 
particularly pertaining to the novel findings on development that require replication, 
especially if counterintuitive or inconsistent with prior research in adults (see 
below).However, many results are comparable with previous studies among adults extending 
their findings to youth. For example, similar to previous findings (Kessler et al., 2005a; Lee et 
al., 2009; Ruscio et al., 2007, 2005), our study showed that broader definitions of GAD may 
identify an additionally, generally milder subgroup of cases that, however, are still 
characterized by significant burdens in terms of comorbidity, increased help seeking, and 
persistence of symptomatology. We additionally showed that these cases can be ‘validated’ as 
cases based on a broad range of risk variables including familial liability for psychopathology, 
temperamental/personality profiles, and environmental factors. Overall, results are tentatively 
suggestive of a severity dimension underlying DSM-IV GAD, with lower thresholds along the 
dimension generally associated with lesser severity. This generates the difficult question 
concerning the location on such a continuous ‘GAD dimension’ where a categorical, 
diagnostic threshold should be located. While it appears inappropriate to include all 
subthreshold cases merely due to the finding that these differ in important variables from non-
cases, it may be suitable in a first step to consider at least the most severe instances of these 
new cases. However, given the heterogeneity of findings, there appears to be no simple 
solution. For example, while comorbidity with any substance use disorder was significantly 
lower in subthreshold compared to full-threshold cases when omitting excessiveness (alone or 
in combination with other criteria), the same was true for any depressive disorder when 
lowering duration; comorbidity with anxiety disorders was generally lower only when 
relaxing multiple criteria. Thus, although a validator-based approach to improve diagnosis and 
classification has been promoted (Regier et al., 2009), it remains unspecified how to weigh 
and integrate contrasting findings across validators, to most clearly guide criteria changes. 
Replication of findings appears to be a major task, particularly if counterintuitive results 
occur, such as findings of more favorable levels of novelty seeking in some subthreshold 
GAD definitions compared to non-cases.  
 
Various issues need to be considered when revising diagnostic definitions. Validity and 
clinical utility are important considerations, as are effects on prevalence. As evidenced in the 
current study, developmental stage represents another, particularly important variable to 
consider, as it complicates each of these other considerations. Some validators appear 
particularly relevant at specific ages. For example, the effects of familial liability for DSM-IV 
GAD may only manifest at higher ages, whereas temperament may contribute particularly 
strongly to GAD among youth. Above this, our findings also suggest that changes in distinct 
symptom criteria produce distinct effects in unique age spans. For example, younger cases 
identified by many subthreshold definitions also showed associations with parental GAD. 
Thus, besides the general need to improve the GAD definition according to our current 
knowledge about this condition, developmental aspects may be more strongly considered in 
DSM-5. While this may generally apply to both ends of the life spectrum including the 
elderly, the current study focussed on the first three decades of life, and thus can contribute e 
in contrast to other studies (Andrews and Hobbs, 2010; Kessler et al., 2005a; Lee et al., 2009; 
Ruscio et al., 2007, 2005) e some preliminary recommendations for DSM-5 with regard to 
youth vs. young adult GAD criteria.  
 
A few specific age-related findings emerged in the current study. Proportionally more 
younger than older cases were diagnosed when only one and not three symptoms were 
required or when clinical significance was omitted. These additionally identified young cases 
were further characterized by particular high levels of behavioral inhibition e an early 
temperament style that places children at increased risk for anxiety disorders. Thus, findings 
support the DSMIV rule that requires three symptoms in adults but only one in youth. 
However, few additional young compared to older cases were identified through this rule 
because individuals who endorse one or two symptoms commonly also endorse at least three 
symptoms (Beesdo, 2006; Brown et al., 1995; Carter et al., 2001; Ruscio et al., 2007; Tracey 
et al., 1997). This suggests that beyond differences in symptom count further age-dependent 
criteria may be conceivable in DSM-5 to allow for valid and clinically meaningful early 
identification.  
 
Our study suggests that omitting the clinical significance criterion may be an option to 
diagnose some e yet also few e more affected young cases. Children and adolescents may not 
recognize changes in their daily life due to worry letting them deny that their worry impairs 
daily functioning. Particularly children may also lack cognitive abilities to reflect distress or 
impairment. Importantly, despite lower comorbidity or persistence these cases are still 
associated with significant help-seeking comparable to those of full-threshold DSM-IV cases. 
Additionally omitting clinical significance in youth would also not only identify particularly 
those young cases (in contrast to adults) that have developed significant GAD-pathology upon 
their high levels of behavioral inhibition, but also those revealing particularly high reward 
dependence. Familial aggregation with anxiety e if not GAD e is also enhanced in youth when 
requiring only one symptom and omitting clinical significance.  
 
Based merely on our prevalence findings, relaxing any other specific DSM-IV criterion per se 
does not appear promising in order to specifically identify proportionally more youth than 
adult cases. Very few additional cases are detected by omitting frequency of worry or 
uncontrollability at any age; many new cases across age result from omitting excessiveness. 
Particularly surprising in this context is our finding on duration. Contrary to presumptions of 
Carter et al. (2001) and Hunt et al. (2002) that younger individuals worry for shorter periods 
of time, we found proportionally higher prevalence rates in the older than the younger age 
span when requiring only three months duration. The different ages of the studied subjects 
may serve as a methodological explanation for the different findings, but clinical 
interpretations are also conceivable. If episodes of worrying tend to become shorter in older 
age this may express growing efforts to cope with or counteract worrying. Adult cases with 
shorter duration may also reflect short-lived adaptation processes to life stressors. Another 
possibility is that the young age group had a higher proportion of individuals with an early 
onset of GAD, which is a predictor for severity (Campbell et al., 2003; Hoehn-Saric et 
al.,1993) and therefore for the duration of the disorder. A similar explanation may be that 
young individuals that meet all other GAD criteria present a clinically severe subgroup that is 
more likely to be affected by the condition for longer periods of time. The particularly strong 
associations with behavioral inhibition in the young group indirectly support this view. 
Overall, more work is needed with regard to age-dependent effects of lowering duration for 
GAD to 3 months as has been recently proposed for DSM-5 (Andrews et al., 2010). The 
current work suggests that, in order to allow for valid early identification and diagnosis 
specifically in youth, additional criteria may require revision. Generally, a considerable 
amount of new cases in all ages, but particularly in adults, are identified with a lowered 
duration criterion. Although reliability may be improved compared to a 6-month duration 
requirement (Wittchen et al., 1998a), the prevalence increase must be carefully considered. As 
recently shown by Andrews and Hobbs (2010), introduction of other and for GAD novel 
behavioral criteria (such as repeatedly seeking reassurance due to worries, marked avoidance 
of potentially negative events, or marked time and effort preparing for negative outcomes 
(Andrews et al., 2010)); may in turn reduce the prevalence to rates comparable of DSM-IV 
GAD. Unfortunately, the current study cannot provide data with this regard because no 
behavioral symptoms were assessed in the DSM-IV-CIDI-GAD section. However, our 
findings referring to the uncontrollability and excessiveness criteria can be indirectly 
interpreted in support of this proposal. Uncontrollability and excessiveness were found to 
reveal the highest between-criteria associations, suggesting redundancy. As lack of 
uncontrollability was rarely and lack of excessiveness was frequently the reason for non-
diagnosis in all ages, and given that very few cases report that their worry is excessive but still 
controllable while the reverse was found more frequently, our findings suggests that 
uncontrollability could be discarded from the GAD criteria set altogether e a proposal also put 
forward for DSM-5 (Andrews et al., 2010). This may be particularly relevant for the young 
where the uncontrollability- excessiveness criteria association was especially pronounced. It 
remains to be investigated whether similar conclusions would emerge from clinical samples. 
Given that uncontrollability respectively attempts to control worry play an inherent role in 
psychological models and treatments of GAD (overview in Behar et al., 2009), evidence must 
be carefully weighted. It may be conceivable that the way through which uncontrollability is 
expressed may need to be specified more explicitly in the criteria. Attempts to control or stop 
worry can reflect a cognitive mechanism, which may be particularly difficult to disentangle 
for children. Other attempts to decrease worry and anxiety may be described through 
behavioral symptoms. Although previous criteria for OAD in children included symptoms 
such as excessive need for reassurance (APA, 1987), these were not considered when 
subsuming OAD under DSM-IV GAD (APA, 1994). Testing the effects of the proposed 
behavioral symptoms for DSM-5 GAD has begun for adults (Andrews et al., 2010) but 
considerable more work is needed, particularly among youth.  
 
With regard to the frequency criterion (worrying more days than not), prior research has 
provided little data. In the current study, omitting this criterion was rarely the reason for non-
diagnosis, thus revealing little impact on prevalence. Worrying can be considered normal e 
even on a daily basis e if not associated with other symptoms. Interestingly, we found 
frequency of worry to be associated with other criteria only in the older age span where 
associations were positive for uncontrollability and associated physical symptoms, but e 
surprisingly e negative for excessiveness. Future research needs to replicate these explorative 
findings and further investigate whether worrying for lesser than 50% of the time over longer 
time periods (e.g. 3 months) e combined with other symptoms e may already reflect clinical 
relevance, particularly among children.  
 
To conclude, the current study suggests that age-dependent criteria for GAD should be more 
systematically explored for DSM-5 to allow for valid identification of clinically relevant 
cases, particularly among youth.  
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